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O ALL TO WHOM THESE: PRESENDS; SHALT, COMEy

D e A& - - :
o  Texas Agrionttural Experiment Station
m. _mms, ‘THERE HAS BEEN PRESENTED TOVTI-IE :

Secretary of Agriculture

AN APPLICATION REQUESTING A GERTIFICATE OF PROTECTION FOR AN ALLEGED DISTINCT VARIETY OF SEXUALLY
REPRODUCED, OR TUBHR PROPAGATED PLANT, THE NAME AND DESCRIPTION OF WHICH ARE CONTAINED IN THE
APPLICATION AND EXHIBITS, 4 COPY OF WHICH IS HEREUNTO ANNEXED AND MADE A PART HEREOF, AND THE
VARIOUS REQUIREMENTS OF LAW IN SUCH CASES MADE AND PROVIDED HAVE BEEN COMPLIED WITH, AND THE
TITLE THERETO 1S, FROM THE RECORDS OF THE PLANT VARIETY PROTECTION OFFICE, TN THE APPLICANT(S)
INDICATED IN THE SAID COPY, AND WHEREAS, UPON DUE EXAMINATION MADE, THE SAID APPLICANTY(S) IS (ARE)

ADJUDGED TO BE ENTITLED TO A CERTIFICATE OF PLANT VARIETY PROTECTION UNDER THE LAW.
NOW, THERERORE, THIS. CERTIFICATE OF PLANT VARIETY PROTECTION IS 7O GRANT UNTO THE SATD APPLICANT(H
AND THE SUCCESSORS, HEIRS OR ASSIGNS OF THE SAID APPLICANT(S) FOR THE TERM OF TWENTY YEARS FROM THE
DATE OF THIS GRANT, SUBJECT TO THE PAYMENT OF THE REQUIRED FEES AND PERIODIC REPLENISHMENT OF VIABLE
BASIC SEFT} OF THE VARIETY IN A PUBLIiC REPOSTTORY AS PROVIDED BY LAW, THE RIGHT TO EXCLUDE OTHERS
FROM SELLING THE VARIETY, OR OFFERING IT FOR SALE, OR REPRODUC[NG IT, OR IMPORTING IT, OR EXPORTING IT,

R CONDITIONING IT FOR PROPAGATION, OR STOCKING IT FOR ANY OF THE ABOVE PURPOSE , OR CONDITIONING IT
PROPAGATION, OR STOCKING IT FOR ANY OF THE ABOVE PURPQSE, OR USING IT IN PRODUCING A HYBRID OR
ENT VARIETY THEREFROM, TO THE EXTENT PROVIDED BY THE PLANT VARIETY PROTECTION ACT. (34
AS AMENDED, 7 US.C. 2321 ET SEQ)
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REPRODUCE LOCALLY, Inciude form number and date on alf reproductions

Form Approved - OMB No. 0551-0055

U.8. DEFARTMENT OF AGRICULTURE
AGRICULTLRAL MARKETING SERVICE
SCIENCE AND TECHNOLOGY - PLANT VARIETY PROTECTION OFFICE

APPLICATION FOR PLANT VARIETY PROTECTION CERTIFICATE
(instructions and information collection burden stafement on reverse)

The following stalements are mada in accordance with the Privacy Act of 1974 (5 U.S.C. §52a} and
the Paperwork Reduction Act (PRA) of 1685,

Appiicaiion is required in order fo determine if a ,Ffan; varialy profection cerlificale is fo be issued
{ ;‘E‘.S.C. 2421). Information is feld confidential until cerfificate is issued (7 U.8.C. 2426).

1. NAME OF OWNER

2. TEMPORARY DESIGNATION OR 3. VARIETY NAME

Texas Agricultural Experiment Station

4. ADDRESS (Sireef and No., or R.F.D. No., City, Stata, and ZiP Coda, and Counlry)

Dr. Frank E. Gilstrap

Associate Agency Director, TAES
2147 TAMU

College Station, TX 77843-2147

EXPERIMENTAL NAME
TX-AL98-1 A‘pache
| 5. TELEPHONE finclude arsa code) FOR OFFICIAL USE ONLY
979-845-4747 PVPO NUMBER

8. FAX (include area code) g M& % !2'@ "S
979-458-4765

FILING DATE
7. IE THE GWNER NAMED IS NOT A "PERSON", GIVE FORM OF 8. IF INCORPORATED, GIVE 9. DATE OF INCORPORATION 6?{0 8 / m
CRGANIZATION fcorporation, parinership, associalion, efc.) STATE OF INCORPORATION :
State of Texas Research Agency
10. NAME AND ADDRESS CF QWNER REPRESENTATIVE(S) TO SERVE IN THIS APPLICATION. (First parson listed witl receive alf papers) Fg.élgG AND EXAMINATION
Janie Hurley : —
Technology Licensing Associate, Agriculture/Life Sciences E 55{;%3%5*
. . . . =3 P
Technolo Licensin ffice .
gy ] O v | vate)F DS 2T e
The Texas A&M University System £ :
. E | CERTIFICATION FEE:
3369 TAMU _ i N
College Station, TX 77843-3369 Efs LiSL,
ps 2
DATE OQ/a(? / dOO\J
$1. TELEPHONE (Inciude area code) 12. FAX {include area cods) l 13, E-MAIL -14. CROP KIND (Common Name)
i .
~979-847-8682 979-845-1402 | jhurley@tamu.edu Arrowleaf Clover
15, GENUS AND SPECIES NAME OF CROP J 16. FAMILY NAME (Botanical) i7. '_Iﬁ,gEl%gARIETY:A FIRST GENERATION

Trifolium vesiculosum

18, CHECK}AF’F‘ROF‘RIATE BOX FOR EACH ATTACHMENT SUBMITTED (Follow instructions on
reverse

a. @ Exhibit A, Origin and Breeding History of the Variety

b. Exhibit B. Statement of Distinctness

Exhibit C, Objective Description of Variety

Exhibit D. Additfional Description of the Variaty (Optionaf)

Exhibit E, Stalement of the Basis of the Cwner's Ownership

Voucher Sample (2,500 viable untrealed seeds or, for tuber propagated varielies,
::;gf;gégr)r that issue culture will be deposited and maintained in an approved public

Filing and Examination Fae (§2,705), made paﬁyabte to “Treasurer of the United
States” (Mail o the Flant Vanety Protection Ofiice)

C
d.
&
f

B EROEE

Fabaceae

0 ves K wo

19, DOES THE OWNER SPECIFY THAT SEED OF THIS VARIETY BE SCLD AS A CLASS OF
CERTIFIED SEED? See Section 83(a} of ihe Plant Vanely Protection Act)

0 YES (If ves” answer items 20 A NO (fno* go to item 22}
and 21 befow) ]

20, DOES THE CWNER SPECIFY THAT SEED OF THIS O ves 0O nwne
VARIETY BE LIMITED AS TO NUMBER OF CLASSES?

IF YES, WHICH GLASSES? [] FOUNDATION [7] REGISTERED [ CERTIFIED

. DOES THE OWNER SPECIFY THAT SEED OF THIS "] vES {] no
VARIETY BE LIMITED AS TC NUMBER OF GENERATIONS?

IF Y&S, SPECIFY THE I:l FOUNDATICN I:l REGISTERED D CERTIFIED
NUMBER 1,23, otc.
(/f additional explanation is necessary, pleasa use the space indicaled on the reverse.)

2

22. HAS THE VARIETY (INCLUDING ANY HARVESTED MATERIAL) OR A BYBRID PRODUCED
FROM THIS VARIETY BEEN SOLD, DISPOSED OF, TRANSFERRED, OR USED IN THE U. 8. OR
OTHER COUNTRIES?

O ves & no

IF YES, YOU MUST PROVIDE THE DATE OF FIRST SALE, DISPOSITION, TRANSFER, OR USE
FOR EACH COUNTRY AND THE CIRCUMSTANGES, (Flease use space indicated on reverse.)

23, 1S THE VARIETY QR ANY COMPONENT OF THE VARIETY PROTECTED BY INTELLECTUAL
PROPERTY RIGHT (PLANT BREEDER'S RIGHT QR PATENT)?

O ves E no

IF YES, PLEASE GIVE COUNTRY, DATE OF FILING OR ISSUANCE AND ASSIGNED
REFERENCE NUMBER. (Please tse space indicated on reverse.}

24. The owners declare thal a viable sample of basic saed of the varisty will be furnished with applicalion and will be replenished upen request in accordance with such regulations as may be applicable, or
for a tuber propagated variety a tissue cullure will be deposiled in & public reposilory and maintained for the duration of the certificate,

The undersignad owner(s) is(are) the awner of this sexually reproduced or tuber propagated plant variety, aﬁd‘ believe(s) that the variety is new, distinct, uniform, and stable as required in Saction 42,

and is enlilled to protection under the provisions of Sectiort 42 ¢f (he Plant Variely Proteclion Acl.

Owner(s) is(ara} informed that false representation herein can jecpardize protection and result in penalties.

§§GNATURE OF QWNER

SIGNATIRE OTM
- =,
~1 t&t‘,&)

NAME {Please print or ype)

Frank E. Gilstrap

i NAME (Pleass print or type)

CAPACITY OR TITLE DATE
Associate Agency Director, TAES 07/42%42_

GAPACITY OR TITLE DATE

S&T-470 (07-01) designed by the Plant Variety Proteclion Office with WordPerlecl 9.0. Rdplaces STD-470 (04-01) which is sbsclete,. - (Soe reverse for instructions and information collection burden statement)




GENERAL: To be effectively filed with the Plant Variety Protection Office (PVPO), ALL of the following items must be recelivad in the PVPO: (1) Completed
application form signed by the owner; (2) completed exhibits A, B, C, E; (3) for a seed reproduced varfely at least 2,500 viable untreated seeds, for a hybrid
variety at least 2,500 untreated seeds of each line nacessary {0 reproduce the variety, or for tuber reproduced varieties verification that a viable {in the sense
that it will reproduce an entire plant} tissue culture will be deposited and malntained in an approved public repository; (4) chack drawn on a U.S. bank for $2,705
{$320.filing fee and $2,385 examination fee), payable to "Treasurer of the United States” (See Section 97.6 of the Regulations and Rules of Practice.) Partial
applications will be held in the PVPO for not more than 90 days, then ratumed to the applicant as unfiled. Mall application and other requirements to Plant Variety
Protection Office, AMS, USDA, Room 500, NAL Building, 10301 Baltimore Avenue, Beltsville, MD 20705-2351, Retaln one copy for vour files. All items on the
face of the application are self explanatory uniess noted below. Corrections on the application form and exhibits must be initialed and dated. DO NOT use
masking materials to make comections. If a cerdificate is allowsd, you will be requested i send a check payable 10 "Treasurer of the Unlted States” in the amount
of $320 for issuance of the certificate. Certificates wili be issued to owner, not licensee or agent.

Plant Varlety Protection Office
Telephone: (301) 504-5518
FAX: (301) 504-5291
‘Homepage: http/iwww.ams.usda.goviscience/pvpolpyp.him
ITEM

18a. Give: (1) the genealogy, inciuding public and commercial varieties, fines, or clones used, and the breeding method;
(2) the details of subsequent stages of selection and multiplication;
(3) evidence of uniformity and stability; and
(4) the type and frequency of varants during repraduction and multiplication and state how these variants may be ldentified

18b. Give a summary of the variely's distinctness. Clearly state how this application variety may be distinguished from ali cther varieties in the same crop. If the
new variety is most similar to one variety or a group of related varieties:

{1) Kentify these varieties and state all differences objectively;
-{2) attach statistical data for characters expressed numerically and demonstrate that thess are clear differences; and
{3) submit, if helpful, seed and plant specimens or photographs (prints) of seed and plant comparisons which clearly Indicate distinctness.

18c. Exhibit C forms are available from the PVPO Office for most crops; specify crop kind. Filt in Exhibit C (Objactive Descriptidn of Variety) form as completely
as possible to describe your variety.

18d. QOptional additional characteristics and/or photographs. Describe any additional characteristics that cannot be accurately conveyed in Exhibit C, Use
comparative varieties as is necessary lo reveal more accurately the characteristics that are difficult to describe, such as plant habit, plant color, disease
resistance, elc.

18e. Section 52(5) of the Act requires applicants to fumnish a statement of the basis of the applicant's cwnership. An Exhibit E formn is available from the PVPO.

19, 1f “Yes" is specified (seed of this variety be sold by variety name only, as a class of certified seed), the applicant MAY NOT reverse this affimative decision
after the variety has been sold and so {abeled, the decision published, or the certificate issued, However, if "No” has been specified, the applicant may
change the cholce. (See Regulations and Rules of Practice, Section 87.103).

22. See Sections 41, 42, and 43 of the Act and Section 97.5 of the regulations for eligibility requirernents.

23. See Section 55 of the Act for instructions on claiming the benefit of an earlier filing date.

21. CONTINUED FROM FRONT (Please provide a statement as fo the limitation and sequence of generations that may be certified,)

22. CONTINUED FROM FRONT (Please provide the date of first sale, disposition, transfer, or use for each country and the circumstances, if the variety
{including any harvested material) or & hybrid produced from this varisty has been scld, disposed of, transferred, or used in the U.S. or other countries.)

23. CONTINUED FROM FRONT (Fleass give the country, dste of filing or issuance, and assigned reference number, ifthe variaty or any component of the
variely is protected by intellectual property right (Plant Breeder's Right or Patent).)

MOTES: itis the responsibifity of the applicant/owner to keep the PVPQ informed of any changes of address or change of ownership or assignment or owner's
representative during the life of the application/certificate. There is no charge for filing a change of address. The fee for filing a change of ownership or
assignment or any modification of owner's name is specified in Section 97.175 of the regulations. {See Section 101 of the Act, and Sections 97.130, 97.131,
97.175(h} of the Regulations and Rules of Practice.} o _

To avoid conflict with other variefy names in use, the appl!cant must check the appropriate recognized authority. For example, for agricultural and
vegetable crops, contact: Seed Branch, AMS, USDA, Room 213, Building 306, Beltsville Agricultural Research Center-East, Beltsville, MD 20705.
Telephone: {301) 504-8089. hitp:/iwww.ams.usda.goviisg/seed/is-sd.htm

According to ihe Paporwork Reduction Act of 1095, an agancy may nt duct or , BN 8 person is not required lo respond ko a codlaction of inf Bon uniess #f displays 8 vaticd OME contrel numbee. The
vaiid mamnmwmmummn(mf-oaﬁs) ‘mc&:u mmmmmmumwbam 1.4 hours per responsa, including the Lime for reviewing
instrictions, ssarching existing dais scurces, gathecing snd maintaining tw dais needed, snd completing and reviswing the cobiection of information.

The U.5. Department of Agriculiune (LISDA) prohibits discrimination in & k3 programs and sdifvities on tha basis of race, color, mbmdorqh.mnﬂnbn.m disablily, poitical bekers, sexus! orientation, or martal
or familly status. (Not alf prohibRed bases apply 1o #d programs.) Parsons with disabities who require aliernative means for k 1 of program inf jon {Braile, h@lpmt..udoupc #l¢.) should contact
USDA's TARGET Cenler at {202) 720-2600 {woice and TDO). Ta fiw & compisint of discrimination, write LISDA, Director, Oﬂbldwms.ﬁoom.‘!zs-w Whitten Building, 14ih amd i h AW,SWO

Washington, DC 20250-9410 or call (202) 720-5964 {voics and TOO). USDA & an squal opportunily peovigsr and smplayer.
s&m?o T04-01) designed by ihe Flant Variety Protection Ofica with WordPerfec! 6.0a, Replaces ST0470 (02-99) which i3 Gosciste,
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Exhibit A

Origin and Breeding History of Apache Arrowleaf Clover

Genealogy and breeding method.
Arrowleaf clover (Trifolium vesiculosum Savi.) is an annual forage legume that is
cross-pollinated and self-sterile. ‘Apache’ arrowleaf clover was developed

through seven cycles of intense selection for tolerance to bean yeilow mosaic
virus (BYMV) disease.

The base population for the development of Apache was 78 half-sib arrowleaf
families from a field selection program that used the arrowleaf cultivars "Yuchf',
‘Meechee’ and ‘Amclo’ as initial germplasm (1). In this field selection program
five cycles of restricted recurrent phenotypic selection for tolerance to virus
diseases were conducted at Overton Texas from 1979 to 1983. Three thousand
" plants were evaluated each cycle with a 4 to 6% selection pressure for virus and
root rot disease tolerance. Lack of consistent natural disease pressure
necessitated a change of screening technique. Virus inocuiation in a greenhouse

environment was chosen as a more efficient breeding method.

Four cycles of recurrent selection for tolerance to BYMYV in arrowleaf clover were
conducted under greenhouse conditions using mechanical inoculation with
BYMV-KY204-1. Two additional cycles of selection were made under field

conditions, also using mechanical inoculation with BYMV.

Twenty-one plants were identified in Cycle 6 that survived BYMV infection in
combination with severe root rot disease. These selections were evaluated for
seed production, which ranged from none to 81 g/plant. Based on seed
production, the best eight half-sib families were bulked and breeder seed was
produced in 1999 with the experimental designation TX-AL98-1.

Exhibit A- Page 1 of 3
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In the process of this breeding program we learned that BYMV disease of
arrowleaf clover has multiple components, ranging from plant death to stunted
growth and cholorotic, distorted leaves. The most striking response of arrowleaf
clover to infection with BYMV is a rapid, systemic wilting beginning on youngest
growth 8-13 days'post-inoculation and resulting in plant death. We studied the
inheritance of this trait and determined that the homozygous recessive form of
the L gene in arrowleaf clover confers resistance to BYMV-induced lethal wilt (2).
The lethal wilt allele, L, is present in 15-23% of the Yuchi arrowleaf clover
population. Lethal wilt (BYMV-induced) also occurs in Amclo and Meechee
arrowleaf clover at 6-10% and 18-25%, respectively. One cyéle of selection,
using mechanical inoculation with BYMV, eliminated the susceptibitity (LL or L/}

to this compo'nent of BYMV disease (3).

Details of selection and multiplication.

Year Cycle ID Number of plants  Number of Environment

Evaluated Selections

1985 C-(:) 1170 19 Greenhouse + BYMV
1986 C-1 1095 52 Greenhouse +BYMV
1987 C-2 1183 14 Greenhouse + BYMV
1988 C-3 815 29 Greenhouse + BYMV
1989 C-+4 311 11 Greenhouse + BYMV
1990 | |

1991 C-5 150 257 Field +BYMV

1992 C-6 800 8. Field + BYMV

Exhibit A - Page 2 of 3
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Evidence of uniformity and stability

Resistance to BYMV-induced lethal wilt is controlled by a single gene and has

been completely stable through the breeding history of Apache (2, 3).

The resistance of Apache arrowleaf to BYMV-induced lethal wilt was confirmed in
a greenhouse experiment. Apache breeder seed and Yuchi arrowleaf clover
were planted on 16 Oct, 2000 and at two months of age the seedlings were
transplanted to 6-inch pots. On 2 April 2001 the plants were mechanically
inoculated with BYMV (KY-204-1 isolate). No plant deaths were noted on
Apache (0/50; dead/number inoculated), but 35% (17/48) of the Yuchi plants died

within 5 weeks, post-inoculation.

- The variety Apache arrowleaf clover has been observed for three generations
-since selection, and is stable and uniform. No variants were observed.

‘References and Notes

1. Pemberton, [.J., G. R. Smith, and M. R. McLaughlin. 1989. Evaluation of
arrowleaf clover for tolerance to bean yellow mosaic virus. Phytopathology
79:230-234.

2. Pemberton, |. J., M. R. McLaughlin, and G. R. Smith. 1991. I[nheritance of
resistance to virus-induced lethal wilt in arrowleaf clover. Phytopathology
81:1001-1005.

3.  Pemberton, I. J., M. R. McLaughlin, and G. R. Smith. 1994. Recurrent
selection for tolerance to bean yellow mosaic virus in arrowleaf clover.
Crop Sci. 34:1157-1163. |
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Exhibit B

Statement of Distinctness

‘Apache’ arrowleaf is most similar to Yuchi arrowleaf but can be distinguished by
reaction to inoculation with BYMV. Apache is resistant to BYMV-induced lethal
wilt and 15-23% of Yuchi plants are susceptible to lethal wilt. In Apache the L
allele of the lethal wilt gene has been eliminated through selection and breeding.
In Yuchi the L allele is present in 15-23% (sometimes more) of the population.

Apache arrowleaf clover is the only arrowleaf cultivar resistant to BYMV-induced
lethal wilt. This component of BYMV disease in arrowleaf is expressed as a
rapid, systemic wilting beginning on youngest growth 8-13 days post-infection
with BYMV and resulting in plant death. The arrowleaf cultivars Yuchi, Meechee
and Amclo are all susceptible to BYMV-induced lethal wilt (Phytopathology
81:1001-1005). In this study, death from lethal wilt was 6, 12 and 25% for Amclo,
Meechee and Yuchi arrowleaf. In contrast, no lethal wilt deaths were noted on

an Apache parental population {Cycle 5).

The resistance of Apache arrowleaf to BYMV-induced lethal wilt was evaluated in
each cycle of selection (Crop Sci. 34:1157-1163) and confirmed in greenhouse
experiments. Apache breeder seed and Yuchi arrowleaf clover were planted on
16 Oct, 2000 and at two months of age the seedlings were transplanted to 6-inch
pots. On 2 April 2001 the plants were mechanically inoculated with BYMV (KY-
204-1 isolate). No plant deaths were noted on Apache (0/50; dead/number
inoculated), but 35% (17/48) of the Yuchi plants died within 5 weeks, post-
inoculation. This experiment was repeated in 2001-2002. The plants were

~ inoculated on 28 Feb. 2002 with BYMV (K}Y 57204'1 isolate). No plant deaths
~were noted on Apache but 22% (11/49) of the"Yuchi-plants died within 5 weeks,
post inoculation. In both experiments, no plant deaths were noted on

uninoculated plants.

Exhibit B —- Page 1 of 1
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OBJECTIVE DESCRIPTION OF VARIETY

Arrowleaf Clover (Trifolium v_esiculosum Savi)

Variety Name

Applicant

Test Iocation_: ’

Color standard system (e.g. Munseli):

1. Ploidy (diploid or tetraploid)
2. Area of Adaptation

3. Standard Varieties (Yuchi arrowleaf is the required standard. List other cultivars used as standards)

4. Date of Maturity (Time of flowering, 50% of plants In bloom)

. Days earlier than standard variety

— Days later than standard variety

§. Plant Height (cm from soil level to top of flowering head at 50% flowering; mean of 50 plants)

6. Flowering Stem (from first noncontracted internode, longer than 0.5 em., to tip of flowering head; mean of three
random stems from 59 plants) . ’

___ Internodes
— ¢m, Stem length

~ Stem growth habit determmed by angle of the lowest stems to the horizontal at 50% ﬂowenng

% semi-prostrate (30-45°)
____% semi-erect (45-60°)
__ % erect (60-90°)



10,

11.

SO0L 00 L7

Leaf (Measurements and observations made on central leafiet at 3" node below flowering head; tnean of 50
plants)

Size

. mm width

—_ mmlength

Leaf Mark
Presence of leaf mark: Of to_tal plants,\'give percentage marked and unmarked (total = 100%)

% Absent
__% Present

Leaf mark description (attach drawings or pholos if necessary)

Flower Color (determine color on freshly opened fiorets)

Seed Description

‘Seed Weight (mg per 100 séed) )

Color (determine color on freshly harvested seed)
Disease and Insect Resistance

Other Comments
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Figure 1. Example of leaf mark on Apache arrowleaf clover.

Figure 1 —Page 1 of 1
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REPRODUCE LOCALLY, include form number and edition date on all reproductions. FORM APPROVED - OMB No. 0581-0055

U.S. DEPARTMENT OF AGRICULTURE :
AGRICULTURAL MARKETING SERVICE Application is required in order to determine if a plant variety protection
certificate is to be issued (7 [1.S.C, 2421). The information Is held
EXHIBITE confidential until the certificate is issued (7 U.5.C. 2426).
STATEMENT OF THE BASIS OF OWNERSHIP
t. NAME OF APPLICANT(S) 2. TEMPORARY DESIGNATION 3. VARIETY NAME
OR EXPERIMENTAL NUMBER
Texas Agricultural Experiment Station TX-AL98-1 Apache
4, ADDRESS (street and No., or RF.D. No., Chy, State, and ZIP, and Cauntry) 5. TELEPHONE (fnclude aree code) 6. FAX (include area code}
Frank E. Gilstrap 979-845-4747 979-458-4765
Associate Agéncy Director, TAES . .
2147 TAMU 7. BVPO NUKZE@ @2 @ @ H@
College Station, TX 77843-2147 '

8. Does the applica:}t own all rights to the veriety? Mark an "X" in the appropriate Block. 1F no, please explain YES L_' NO

.

9.1s the applicant (individual or company} a U.S. National ora U.S, based company? If no, give name of country |X ’ YES u NG

10. Is the applicant the original owner? |_XJ YES L_l NG If no, please answer one of the foltowing:

a. If the original rights to variety were owned by Individual{s}, Is {are) the original owner(s) a U.S. National{s)?

D YES D NO  if no, give name of country

b. If the original rights to variety were owned by a campany(ies), is {(are) the original owner(s} a U.S. based company?

)

D YES D NO If no, give name of country

11. Additional explanation on ownership (if needed, use the reverss for exira Space):
TAES policy and handbook manual provide that all germplasm and varieties developed
by its employees in the course of their duties are owned by TAES. . A copy of this
policy is provided for your records. :

“PLEASE NOTE:
Flant variety protection can only be afforded to the owners (not licensees) who meet the following criteria:

1. If the rights to the variety are owned by the original breeder, that person must be a U.S, national, national of a UPOV member country, or
national of a country which affords similar protection to nationals of the U.S. for the same genus and species.

2. If the rights to the variety are owned by the company which employed the original breeder(s), the company must be U_S. based, owned by
nationals of a UPOVY member country, or owned by nationals of a country which affords similar protection to nationals of the U.S. for the same

genus and species,
3. If the applicant is an owner wha is not the original owner, both the original owner and the applicant must meet one of the above criteria.

The ofiginal breeder/owner may be the individual or company who directed the final breeding. See Section 41(a)(2) of the Plant Variety Protection
Act for definitions, T

' According 10 the Pabem'ork Reduction Act of 1895, an agéncy may not conduct or sponsor, and a persan is not required to respend Lo a collection of information unless it display_s a valid OMB
control aumber. The valid OMB contral pumber for this information eollection 15 0581-0055. The time required to complele this information coflection is esmated to average 8 minutes per :
response, including the fime for reviewing the instructions, searching existing dats sources, gathering and maintzining the data needed, and completing and reviewing the callection of infarmation.

The U.S. Department of Agriculiure (USDA) profibits discrimination in 2% ils programs on the basis of race, color, national origin, gender, refigion, age, disabifity, palifical beliefs, se:.(ual orlentation,
and marital or familial status. {Not all prohibited bases apply 1o all programs). Persons with disabiliies who fequire aiternative means for cormmunication of program infarmation (braills, targe prind,
audiotape. elc.) should contact the USDA's TARGET Canter at 202-720-2600 {woica and TDD},

Tafile a comptaint of discrimination, write USDA, Director, Offica of Civil Rights, Room 326-W, Whilten Building, 14" and Independence Avenue, SW, Washington, D.C. 20250-9410 ¢r call {202
720-5964 (voice and TDD), USDA is an equal opperturiity provider and employer.

ST-470-E (04-99) (Destroy previous editions). . . Electronic version designed using WaordPerfect InForms by USDA-AME.
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TEXAS AGRICULTURAL EXPERIMENT STATION
HANDBOOK

-NUMBER 12508

PAGE | OF g

ISSUED: March 31, 1995

(s

STANDARD PROCEDURE

MANAGEMENT AND RELEASE OF NEW PLANT MATERIALS

.1.00 PURPOSE AND BACKGROUND

The purpose of this document is to outline guidelines for the management and transfer
of plant materials developed by the Texas Agricultural Experiment Station (Experiment
Station) recognizing diversity in agronomic, horticultural, and industrial plant
programs. The terms “plant material® and "seed™ are intended to be all-inclusive,
including vegetatively propagated plant materials, such as sprigs, rhizomes, or buds.

The Experiment Station, as part of the Texas A&M University System (System), and
in cooperation with the Texas Agricultural Extension Service (Extension), conducts
research in crop breeding and genetic improvement to benefit the public and support the
educational mission of Texas A&M University (TAMU), including the development and
release of improved germplasm and new crop cultivars.

- The Experiment Station, part of the public agricultural research system, has a broad
mission to serve agriculture, particularly farmers and the general public. Farm,
comnodity, and trade organizations are encouraged to provide suggestions to enhance
crop improvement and the distribution of new plant materials. Plant materials are
considered as intellectual property and are owned and managed by the Expenment
Statlon under System pohclcs.

Three basic goals are summanzed in Sectmn 2 00 to guide release decwxons. General
guidelines and methods are outlined in Section 3.00 for transferring plant material for
private and commercial uses. The classification of plant materials and types of releases
is intended to assist both the breeder and seed users in understanding some alternatives
in managing releasm Partnerships, _]omt mccntwes, and sharing of research materials
are encouraged : : e

DISTRIBUTION: | APPROVAL;
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2.00 GOALS IN PLANT MANAGEMENT AND RELEASE

Three general goals provide the basic criteria for the management of plant materials and
release decisions. These goals include: -

A.

Maximize Public Benefit. Plant material must be utilized by farmers and
consumers to benefit the public. Plant material must be increased and managed
to retain genctic purity. Variety or designated names provide identity and
recognition to the originator of the improved plant materials. Commercial
production and the distribution of plant releases are essential for both large and
small acreage crops. Protection agreements and licensing provisions are -
frequently necessary to complete research and assute transfer of materials to the
private sector.

Assure Technology Transfer to the Private Sector. The Experiment Station -
serves as a primary producer and distributor of new plant materials and depends
upon the private sector to increase and market seed. State and federal plant
protection provisions, protected names, trademarks, andfor markers (such as
biochemical identification) may be useful in transferrmg technology to the

- Pr ivate sector.

3.00 GENERAL GUIDELINES AND KEY PARTICIPANTS

' Recover Costs and Generate Revenue. The generation of funds through seed

sales, fees, and othér business terms is essential to recover some development
costs and protection expenses, maintain competitive science, and enhance future
crop improvement research. Financial terms and license provisions on plant

‘materials must be realistic and consistent with the biological potcnuals and

business environment.

R

A.

General Guidelines are outlined below for the orderly equitable release,

: dlstnbutlon, and protection of plant materials.

Partnerships and Cooperation. The Experiment Station is responsible for

research in crop breeding and génefi® enlidncement and assuring the timely-
transfer of this work to agricultural, scientific and industrial communities.

Cooperation among the faculty and between faculty and external scientific and
industrial interests is cs’genﬁa;l”‘“%a ;86 rests are increasingly providing
resources for research, in retih FOF preferential access to plant products
and new technology. The commcrciali-zation of research had been encouraged

- both by Legislative mandates to the Experiment Station and through actions by

the Board of chcnts to provide financial incentives to faculty and staff o

develop products or services of commercial usefulness.
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Plant Release Proposals - Early discussion with Texas Foundation Seed Service
(TESS), the Plant Review Committee (PRC), and the System Technology
Licensing Office (TLQ) is encouraged in planning a new release. The breeder
generally assumes 2 lead responsibility for preparing and submitting the Release
Proposal (outlined in Section 5.00). Plant material is considered to be owned

“and under the stewardship of the Experiment Station. If a decision is made to
not release particular plant materials, then the disposition and use of that
material remains the discretion of the Experiment Station.

Exchange and Distribution. Exchange of plant material for breeding and genetic

research is encouraged for public institutions and private industry and may

include regional testing, Extension trials, and cooperative evaluations. “Selected

Plant Materials” (see Section 4.00) may be provided to private firms, public
. breeders, grown on private lands, or piaced with a private producer for further
- commercial evaluation before it is formally released.

Transfer and Protection - The formal release and transfer of new plant materials
will usually involve public notices of availability and may involve Requests for
'Proposals or expressions of interest from private firms and/or the transfer of
intellectual property rights through the use of licenses and agreements. The
 Experiment Station, in conjunction with the Breeder and the TLO, will consider
- applications for the appropriate intellectual property protection such as
~ Certificates of Plant Variety Protection, Plant Patents, or Utility Patents in
facilitating the transfer and protection of new plant materials. Additionally, in
__some instances individual firms and/or industrial groups may enter into research
or partnership agreements on intellectual property, to gain access to genetic
products.

~ Distribution of any plant material should be documented to avoid premature
release, unauthorized distribution, misunderstandings over ownership, or loss
~of intellectual property rights. Protection agreements during research help
- assure that private firms can acquire rights and marketing opportunities later
and/or protect their investment in marketing new products. Material Transfer
- Agreements (MTAs) are to be used in providing material to private firms and
- public agencies for evaluation (with copies filed with Texas Foundation Seed
- Service and the Technology Licensing Office).

- B. Roles of Key Participants

~ Scientific quality, summary of research, review of proposals, and technology
transfer involve several individuals and’ groups working together. Successful
plant release includes institutional flexibility to meet the needs of each crop or
release. Roles of primary participants are outlined as follows:

&)
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Plant Breeders and other scientists provide the major leadership in research and
the release of plant materials. Responsibilities include research planning,
periodic reviews on future releases, assuring materials are adequately protected,
preparation of release proposals, and suggesting ways to implement release. A

~ team is frequently involved with 2 release and may involve several disciplines

and recognition of co-worker coniributions.

Cooperative evaluations are encouraged, particularly with Extension Specialists.
The Plant Review Committee commonly looks for Extension participation on
new variety releases. Breeders maintain Breeder Seed and may provide
technical or advisory assistance to TFSS, TLO or commercial firms.

Department Heads and Resident Directors provide a key role in crop
improvement programs by guiding coordination between disciplines, and helping
assure the TFSS, TLO and others are aware of potential releases. These
Administrative Heads provide a vital linkage in planning, implementation and
guidance for the total crop improvement program. : -

Program Coordinators provide communication among the developers of plant
materials, the seed industry, and crop producers on scientific progress and the
transfer of new materials into crop productions. The Head of the Department
of Soil and Crop Scierices and Resident Director of Research at the Texas A&M
Agricultural Research and Extension Center at Beaumont serve as Program
Coordinators for all field crops and turfgrass, while the Head of the Department

~ of Horticultural Sciences serves as the Program Coordinator for fruit, vegetable,
- and nut crops, including emphasis on industry relationships. Activities of

Program Coordinators include:

1. Effective communication among breeders, department hqads,
~ resident directors, and with industry and producer interests;
2. Development of new partnerships between the Experiment
Station and industry/producer interests, plus industry
__ relationships and liaison with industry associations; -
3. Advising the Director on release and licensing issues, and
interacting with the Téchfigtog#L.icensing Office as appropriate.
The Coordinators will report to the Director of the Experiment
Station in these roles.
0dAd-SHY-VOSA
The Texas Foundation Seed Ser&iﬁ&i%aﬁad at Vernon, will be responsible for
the production of foundation seed and assisting breeders in the production of
breeder's seed, as requested, and/or where required by a contract or license.
agreement managed by the TLO. The operation is expected to be largely self-
sufficient. '
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TFSS works with TLO, other Foundation Seed organizations, Crop

- Improvement Associations in other states, the Texas Department of Agriculture,
USDA, and other state and federal agencies. When plant materials are licensed
or managed under an agreement, TESS works closely with the TLO.

TESS works with a lead Extension Specialist to coordinate seed for county and
regional field tests, manages the increase and distribution of foundation seed
stock and handles revenues from seed sales and nonlicensed products.

The Plant Review Committee (PRC) is a standing internal committee appointed
by the Director of the Experiment Station to oversee the orderly release of plant

- materials, provide guidance to TFSS and TLO, and to make recommendations
to the Director of the Experiment Statlon on plant matenals Activities of the
PRC mclude

1.~ Establish technical review panels to evaluate release proposals.
2. Hold quarterly meetings to review release proposals and meet
with breeders who are planning releases, and act on release

- proposals.
-3. . Provide recommendations to the TFSS, TLO and Director's

Office on release proposals, cultivar names, and agreements on

~ licensing and advise the Director of the Experiment Station on

~ release and licensing issues. If a question arises between faculty

~ on “proportional creativity" or royalty sharing, the PRC may
make recommendations to the Experiment Station Director.

‘The Technology Licensing Office is 1nvolved in initial discussions and planning
with breeders, unit heads, Program Coordinators, and TFSS on planned releases
suitable for licensing. In conjunction with the Program Co_ordmators and
‘breeders, the TLO provides leadership and initiative for the protection and
‘management of mteliectual property for new releases mcludmg the following

services:
_ __1_. Management of license and royalty agreements;
2. Marketing of new selected plant materials to commercial firms;
3 Development and negotiation of license and evaluation
-agreements;
4. Management of intellectual property protection;

5. . Advice on business strategzcs and intellectual property protectxon

. issues;and

6. Advises and keeps the Assistant Vice Chancellor for
- Administration (Agriculture) who represents the Experiment
Station apprised of all services provided by the TLO in the
management of new plant materials.

5
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400 TYPES OF RELEASES AND PROTECTION

A_.

 Classes of Material - Improved plant materials may result from genetic

manipulation by plant breeding and/or molecular and cellular biology. For
purposes of management and release, plant materials are classified as follows:

L.

Genetic Stocks: Research in plant breeding, genetic and/or cellular and
molecular biology may produce unique genetic characteristics or distinct
genetic matérials useful to other researchers. Examples include specific

- genetic characters, genes Of gene COnsructs involving vectors, and

promoters. An essential characteristic of genetic stocks is that they have
no immediate commercial value. '

Germplasm: Germplasm is commonly used to further research, with
little value for increase or direct commercial use in its present form.
However, some desirable characters may be immediately useful to
breeders and industry in developing improved varieties in other research
programs.

Breeding Lines: Breeding lines may contain useful characteristics of
unique traits with apparent commercial value. Breeding lines may be
increased in their present form, used for selection, or tested further
before commercialization. The Experiment Station may. choose to
release somé advanced materials as "breeding lines” rather than continue
research for commercial applications as varieties or inbred lines.

Selected Plant Material: Selected plant materials may be transferred to

public or private firms for cooperative research, usually under a
protection agreement, for further development, feasibility studies, or
commercial exploration.

Commercial Varieties or Parental/Inbred Line; These plant materials are
released for direct commercialization as new varieties or production of
hybrids; release depends on clear demonstration of performance or traits
in several experiments pveg several years, locations and/or conditions.

Types of Releases and Transfer

0dAd-Siv-vasn ‘

Release of plant mddettals ijbhsed on several factors (such as crop species,
means of propagation, and commercial potential). Flexibility is essential to meet
specific economic, biological or industry needs. Alternatives for release and
distribution of plant materials include: | '
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1. Unrestricted Unlimited Release - An Unrestricted Unlimited Release is
intended for general uses of those plant materials with undefined uses or
low commercial potential, without any restrictions on research or
commercialization uses. One-time fees may be requested to recover .
costs.

2. Restricted Release - A Restricted Release designates specific uses for
plant material, with an agreement with recipients, noting restrictions,
appiications, and mutual interests.

3. Limited Release - A Limited Release involves specific recipients, to
enable selected firms to use plant materials. Agreements may be
developed with a small number of firm(s), firms selected on the basis of
their proposal, and/or provide a protected position for a single firm or
organization to complete research andfor assume commercial
development. Limited Releases are usually managed under a license or
option agreement, with financial terms and performance expectations.

4. Unreleased Transfer - Some plant materials may not be immediately
released but simply provided to others for additional research or
commercial feasibility studies. “Selected Plant Materials™ may be
managed under a Material Transfer Agreement or an Option Agreement,
until specific traits and usefulness are determined and a formal release
1s proposed.

C. Pre-release Protection is essential to clarify ownership and transfer uses and

rights to others later. Material Transfer Agreements (MTAs) and other sample

- documents are available from TLO. A copy of all pre-release documentation

{MTA's and other documents) should be provided by the breeders to the

Technology Licensing Office, Foundation Seed Service and Program
-Coordinators. _

~ Exchange of plant materials for research uses with other public breeders may be
handled directly by the breeders, through an MTA with the (1) identification and
quantity of materials being provided to a co-worker, (2) clarifying the
-anticipated uses for breeding and research purposes, (3) stating that the
. Experiment Station retains its ownership, and (4) obtaining written
- acknowledgment from the recipient. o

Field testing and commercial scale evaluations are encouraged, involving other
breeders, Extension Specialists, farmers or others. Most commonly seed for
one season is provided for field trials and is not to be retained or transferred to
others. An MTA should be completed with farms or .cooperators to clarify
expectations. .
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5.00 THE RELEASE PROPOSAL AND PROCESS

A Release proposals are prepared by the breeders and summarize the background,

' current facts, and plant performance/traits. The release proposal may vary in
detail, depending on the class of plant material (please see Section 4), however
all release proposals should include these sections:

L Background - information on the source, origin, or breeding history.

2. Pecformance and Traits - summary of key features, data, anticipated
usefulness, and/for disclosure limitations or unknown features. This
section may be brief for germplasm and more detailed for a variety’
(including details on yields, statistics, quality, host piant resistance, and
regions of adaptation). :

3. Seed production and availability - type and quantity of seed availability
for increase or distribution.

4. Implementation - breeder’s suggestion on notifications, release and
distribution, and guidance for outreach (including protection as
appropriate) and revenue sharing {for royalties, if others were involved
in the creative development).

The Release Proposal should be prepared for internal review with sufficient data
and information for a peer group to evaluate merits and make decisions.
Alternatively, the Release Proposal.may be prepared {or later converted) as a
Station publication, to document research and provide technical information for
others.

B. Registration Article (for submission to a professional journal) should be with the
proposal for a new variety or germplasm  release. Include a draft of the
Experiment Station Leafiet for new varieties. The original and 15 copies of the
entire package Release proposal, Registration Article, and Leaflet (as
‘appropriate) should be submitted through the administrative head and Program
Coordinator to the PRC (with one copy to the Foundation Seed Office) eight
- weeks before thé quarterly PRC meetings. Additional information on preparing

and submitting releases is available from the PRC Chair.

C.  Revenue Distribution .
: ; R U T A

Royalties or income generated form the commercialization of plant materials
will be distributed to the invengors on.all, types plant material, according 10
the TAMU System policy ‘60 tgHeqayabyproperty (System Policy 17.02,-
Patents). Scientists involved in the d%véglsopment of plant materials that generate
 royalties or income under a license or option agreement must agree in advance:

- regarding proportionate contributions and sharing of expected income prior t0

the distribution of sach income. ' o

(This revision replaces Standard Procedure 12504, dated August 3, 1992)




